In this paper, we established a link between ferromagnetic models and set theory. Three dimension spins "S X , S y , S z " are considered in Heisenberg model but it is restricted to z_ axis " S z " in Ising mode. By using Brouwer theory, fractal motion of magnetic domains is predicted theoretically in the materials that their magnetism are explained by Ising model. In addition, we achieved that the experimental data of the fractal motion of magnetic domains in the thin films are agreement with the theoretical assumptions that are proposed.
Introduction
Spin models try hard to capture various complex ferromagnetic phase transition. In solid-state physics, quantum spin hamiltonians describe the effective magnetic interactions between localized electronic spins. As such, they can be derived starting for the full problem of interacting electrons. The Heisenberg exchange is the most important spin-spin interaction and forms the starting point for understanding many materials and phenomena. The dimensionality plays a crucial role in using the correct spin model that will explain the ferromagnetic phase transition in any category of materials. In Ising model, spins are restricted to z axis but in Heisenberg model the spins are taken in the three *x,y,z* axes. Set theory discusses the problems of diminesionality and cardinality. Brower theory gives the concept of dimensionality its proper position without any separation to the concept of cardinality. Besides, we use it to predict a fractal movement of the magnetic domains. Recently, experiments have verified the fractal movement of the magnetic domains in thin films. Many technological trends use fractal space filling curves to innovate artificial magnetic materials. The paper is organized as follow. In section 2,Residual magnetic field was briefly reviewed.In section 3, Concepts in the theory of set were briefly discussed. In section 4, fractal motion of magnetic domains in thin films was verified experimentally. In section 5, the relation of ferromagnetic models and cantorian set theory was discussed. The work closes with some concluding remark in section 6.
Residual Magnetic Field
The difficulty is that including magnetic field without other modification of the Heisenberg Hamiltomain because such result cannot be compared by experiments. Real ferromagnetism at zero applied fields are subdivided into domains which are magnetized in different directions. Pierre -Ernest Weiss suggested existence of magnetic domains in ferromagnets. The most fameous types of domain walls are Bloch wall and Neel wall. Domain walls can be described as topological solitions which occur whenever a discrete symmetry is spontaneous broken (Aharoni, 1995; Coey, 2009; Cullity, 1972) .
Concepts in the Theory of Sets
Set theory is the branch of mathematical logic that studies sets, which informally are collections of objects. Although any type of object can be collected into a set, set theory is applied most often to objects that are relevant to mathematics. The language of set theory can be used in the definitions of nearly all mathematical objects. The modern study of set theory was initiated by Georg Cantor and Richard Dedekind in the 1870s. The cardinality of a set is a measure of the "number of elements of the set. For example, the set A = {2, 4, 6} contains 3 elements, and therefore A has a cardinality of One of Cantor's most important results was that the cardinality of the continuum (2power aleph ) is greater than that of the natural numbers ((2 power aleph ); that is, there are more real numbers R than whole numbers N. Invariance of domain is a theorem in topology about homeomorphic subsets of Euclidean space n  (Stillwell, 2013 (Stillwell, 2013; Herrlich, 2009; Kanamori, 2003; Sagan, 2012; Falconer, 2014; Granas & Dugundji, 2013) . We refer to surjective, continuous maps from the unit interval to the unit n-cube(n>1) as n-dimensional space-filling curves. Note that we refer to the map(and not its image) as curve. We restrict to this kind of space-filling curves because they are useful for computing orderings of point sets. One of the most fameous space filling curve examples is Hilbert curve.A Hilbert curve is a continuous fractal space-filling curve first described by the German mathematician David Hilbert in 1891 (Sagan, 2012) . Fractal Hilbert space filling curve is used to make Artificial Magnetic Materials. The concept of large cardinals and determinancy is so important and we will illustrate it.The era of set theory following the discovery of independence a major concern has been the discovery of new axioms that settle the statements left undecided by the standard axioms (ZFC) (Herrlich, 2009) . One interesting feature that has emerged is that there are often deep connections between axioms that spring from entirely different sources. In this section, we will be concerned with one instance of this phenomenon, namely, the connection between axioms of definable determinacy and large cardinal axioms. In the mathematical field of set theory, a large cardinal property is a certain kind of property of transfinite cardinal numbers. Cardinals with such properties are, as the name suggests, generally very "large" (for example, bigger than the least α such that α=ω α ). The proposition that such cardinals exist cannot be proved in the most common axiomatization of set theory, namely ZFC, and such propositions can be viewed as ways of measuring how "much", beyond ZFC, one needs to assume to be able to prove certain desired results. In other words, they can be seen, in Dana Scott's phrase, as quantifying the fact "that if you want more you have to assume more (Kanamori, 2003) . In the mathematical field of set theory, Martin's axiom, introduced by Donald A. Martin and Robert M. Solovay is a statement that is independent of the usual axioms of ZFC set theory. For any cardinal k, we define a statement, denoted by MA(k):For any partial order P satisfying the countable chain condition (and any family D of dense sets in P such that |D| ≤ k, there is a filter F on P such that F ∩ d is non-empty for every d in D. There is a rough convention that results provable from ZFC alone may be stated without hypotheses, but that if the proof requires other assumptions (such as the existence of large cardinals), these should be stated. Whether this is simply a linguistic convention, or something more, is a controversial point among distinct philosophical schools. A large cardinal axiom is an axiom stating that there exists a cardinal (or perhaps many of them) with some specified large cardinal property. Most working set theorists believe that the large cardinal axioms that are currently being considered are consistent with ZFC. These axioms are strong enough to imply the consistency of ZFC. This has the consequence (via Gödel's second incompleteness theorem) that their consistency with ZFC cannot be proven in ZFC (assuming ZFC is consistent (Kanamori, 2003; Koellner & Woodin, 2010; Shelah & Woodin, 1990) . Going further, a cardinal κ is superstrong if there is a transitive class M and a non-trivial elementary embedding j : V → M such that crit(j) = κ and V j(κ) ⊆ M. If κ is super strong then k is a Woodin cardinal and there are arbitrarily large Woodin cardinals below κ (Riis, 1994) . One can continue in this vein, demanding greater agreement between M and V. The ultimate axiom in this direction would, of course, demand that M = V. This axiom was proposed by Reinhardt. But shortly after its introduction Kunen showed that it is inconsistent with ZFC. In fact, Kunen showed that assuming ZFC, there can be no non-trivial elementary embedding j: Vλ+2 → Vλ+2.
(An interesting open question is whether these axioms are inconsistent with ZF or whether there is a hierarchy of "choiceless" large cardinal axioms that climb the hierarchy of consistency strength far beyond what can be reached with ZFC. So, we have two hierarchies of increasingly strong candidates for new axioms and each has a natural limit. Godel's Axiom of Constructibility, V=L provides a conception of the Universe of sets which his perfectly concise modulo only large cardinal axioms which are strong axioms of infinity. However the axiom V = L limits the large cardinal axioms which can hold and so the axiom is false. The Inner Model Program which seeks generalizations which are compatible with large cardinal axioms has been extremely successful, but incremental, and therefore by its very nature unable to yield an ultimate enlargement of L. The situation has now changed dramatically and there is, for the first time, a genuine apr.ccsenet.org Applied Physics Research Vol. 8, No. 6; prospect for the construction of an ultimate enlargement of L (Koellner & Woodin, 2010; Shelah & Woodin, 1990; Gödel, 1939) .
Experimental Procedure and Methods

Methods
To establish a link between cantorian set theory and ferromagnetic models, fractal motion of magnetic domain must be verified experimentally in 2D lattice. Fractal motion of magnetic domains in different samples of thin films is investigated. All experiments are very fameous. All experiments have been published in public. The paper is in theoretical physics in origin and we support it by fameous experiments.
Experimental Data
50-Å Ta/25-Å Pt/(5-Å Co90Fe10/10-Å Pt)n films were deposited on a Si substrate with a natural SiO2 layer via dc-magnetron sputtering and the films were produced with various numbers of repeats n (from 1 to 5). Here we chose to use Co Fe films rather than Co films because Co Fe films exhibit an almost amorphous phase with small polycrystalline grains. From the magneto-optical Kerr effect measurement, all the films were revealed to exhibit squared out-of-plane hysteresis loops. The coercive fields were revealed to increase monotonically from 113 Oe to 363 Oe as n increased from 1 to 5. The films were first saturated under a sufficiently large magnetic field (3,300 Oe) and then, by applying short pulses of reversed magnetic fields (similar strength with the coercive field, 113 Oe, 272 Oe, 295 Oe, and 360 Oe for the samples with n=1, 2, 3, 4, and 5, respectively), a few domain nuclei were formed at quenched positions (localized soft magnetic defects). Rather weak magnetic fields, rather than coercive fields, triggered the domain wall to propagate slowly (10-20 μm/s) from the nuclei. The typical domain images are illustrated in Fig1 (Lee, Kim, & Choe, 2010) . Figure 1 we demonstrate typical domain evolution paterns ( CO t Co/11 A Pd) with 2, 2.5, 3, 3.5
Co t = and 4 A observed by MOMM under a constant applied field. it is reported that there is a close relation between fractal geometry and reversal mechanism of magnetic domain in Co/Pd nanomultilayers. The fractal Dimension D of magnetic domain as well as the wall motion speed V, the nucleation rate R, and the reversal ratio V/R in Co/Pd multinanolayers during magnetization reversal via time resolved direct domain observation. We have carried out direct full field real time observation of magnetic domain for various Co/Pd nanomultilayers. The magnetization was triggered by applying a magnetic field in the field range 70_90 percent of the coercivity to an initially saturated sample. Domain patterns becomes irregular and jagged in case of high demagnetization energy to close magnetic flux at the surface and thus to minimize magnetic energy (Kim, Y. C. Cho, S. B. Choe, & Shin, 2003) . and the gray level represents the elapsed time from 0 to 10 seconds in the process of domain evolution 3. Self-assembly of fractal nano wires and stripe magnetic domain on stretchable substrate has magnetic properties of Ni thin films on polydimethylsiloxane (PDMS) are being studied. Coercivity of the films grown on PDMS is two to three times higher than their rigid counterpart. Magnetic force microscopy studies show that surface morphology and magnetic domains are quite different on elastic substrate. 5nm5nm thick films do not Vol. 8, No. 6; exhibit planar morphology but rather form very long nanowires. The 50nm50nm thick films exhibit in-plane and canted magnetizations with nonmagnetic disordered regions within the thin films (Yousefi & Ramahi, 2010) .
Probing Fractal Magnetic Domains on Multiple Length Scales in
Nd2Fe14BThe industrial strength ferromagnet, Nd2Fe14B has become a prototypical system for the study of magnetic domain structures. Below the Curie temperature, Tc¼ 565 K, the Nd and Fe moments order ferromagnetically. The crystal-electric field produces a strong magnetic anisotropy with the easy axis along the tetragonal c direction. Below the spin-reorientation temperature, TSR ¼ 135 K, the magnetic structure (and easy axis direction) changes via a second order transition and becomes cone like, in which the moments are canted away from the c direction by an angle that increases from 0 at T SR to 28 at 4 K. The moments lie in one of the four symmetry-equivalent f1 1 0 g planes in agreement with calculations of crystal-electric field effects. A multitude of techniques have been used to image magnetic domains at exposed surfaces of Nd2Fe14B, such as Bitter decoration, Kerr microscopy, Lorentz, and holographic transmission electron microscopy, scanning electron microscopy, and magnetic force microscopy. It is shown that the proposed configuration gives significant rise to miniaturization of artificial unit cells which in turn results in higher homogeneity in the material, and reduction in the profile of the artificial substrate. Analytical formulas are proposed for design and optimization of the presented structures, and are verified through full wave numerical characterization. The electromagnetic properties of the proposed structures are studied in detail and compared to square spiral from the point of view of size reduction, maximum value of the resultant permeability, magnetic loss, and frequency dispersion. To validate the analytical model and the numerical simulation results, an artificial substrate containing second-order Fractal Hilbert curve is fabricated and experimentally characterized using a microstrip-based characterization method (Aurongzeb, 2006) . 6. Fractals are promising candidates as nonperiodic, nonresonant structures exhibiting a homogeneous, isotropic, and frequency-independent effective optical response. We present a comprehensive optical investigation of a metallic Hilbert curve of fractal order N = 9 in the visible and near-infrared spectral range. experiments show that high-order fractal nanostructures exhibit a nearly frequency independent reflectance and an in-plane isotropic optical response (De Zuani et al., 2015) . 11. Heisenberg model shows the spins in ( Sx, S y , S z ), so there will be no fractal behavior in the material that exhibit phase transitions under it.
13. The phase transitions of thin films are exhibited by Ising model mainly and they cannot be explained by Heisenberg Model. 15. We can say Ising Model can explain thin films but Heisenberg Model cannot explain thin films. Spin flucations are strongly dependent on temperature, so we can consider it as a tool to describe the phase transitions.
The assumption of the existence of magnetic domain with cardinality (2 power aleph) solve the problem of dimensionality of the spin models and give the proper explanation to the difference between Heisenberg model and Ising model.
We consider the case of materials that is explained by Ising model, temperature will have the concept of the function that transport magnetic domain to z -axis, T: H XYZ → H Z , so we can expect fractal motion in these materials. The fractal properties of spin clusters and boundries which are cluster themselves are described by percolation theory. Asymptotically, cluster distributions take a general form:
Fortuin and Kasteleyen showed that spin clusters can be constructed for the potts model that do percolates at C T and encode the thermal critical behavior. The percolation thresholds of both FK and geometrical clusters apr.ccsenet.org Applied Physics Research Vol. 8, No. 6; 2016 8 concides with thermal critical temperature of 2D Ising model. The entropy exponent τ determines the fractal structures of geometrical objects (Janke & Schakel, 2005) .
The previous assumptions are agreement with fractional Ginzburg-Landau equations for fractal media.. As we have assumed temperature is a continuous function to express about the fractal motion of magnetic domains. Free energy is an important thermodynamical tool to describe the behavior of any system. Ginzburg -landau equations use this term to describe the motion in fractal media. Let us consider the thermodynamic potential (free energy functional) F{Z(x)} for the non equilibrium state of the fractal medium, where Z(x) is a scalar field. The free energy functional has the form (Ginzburg & Landau, 1950) .
where F(Z(x), ∇Z(x)) is the free energy density; ∇Z = ∂Z/∂x. For the Ginzburg-Landau potential, this density is F(Z(x), ∇Z(x)) = 1. Here D is a fractal mass dimension of the fractal medium, and D dV is an element of the D-dimensional volume:
The location of the transition is a function of the temperature, field amplitude and frequency. A finite-size scaling analysis of large-scale Monte Carlo simulations of the kinetic Ising model in an oscillatory field has shown that the dynamic phase transition is in the same universality class as the equilibrium Ising model. A result confirmed in a recent study of a time-dependent Ginzburg-Landau model in an oscillatory field. The dynamic response of thin ferromagnetic Heisenberg films with competing surface fields to an applied oscillatory field has been studied by Hyunbum Jang1 and Malcolm J Grimson.The magnetic spins in the model are continuously orientable, but the bilinear exchange anisotropy Λ in the Heisenberg Hamiltonian ensures that Ising-like characteristics are retained. The competition between the ferromagnetic ordering tendencies of the spins and the applied oscillatory field determines the behavior of the film, which exhibits a dynamic phase transition between dynamically ordered and dynamically disordered phases. The critical temperature of the dynamic phase transition, Tcd, is a function of the angular frequency ω and amplitude H0 of the applied oscillatory field. Hysteresis loops centered on the origin are observed at temperatures above Tcd. But for T <Tcd the film is in a dynamically ordered state and the hysteresis loop is displaced from the origin being located in either the positive or negative magnetization half plane depending on the initial conditions of the simulation. A study of the time-dependent layer magnetization across the film Mnz(t), has shown that for T <Tcd the dynamically ordered and dynamically disordered phases coexist within the film. Monte Carlo algorithm was the Metropolis method.
Simulations were performed on the HITAC S810 model 20 at the Computer Center of University of Tokyo. In two-dimensional case, we have studied not only at the critical point, but also at other temperatures around the critical point. The system studied here was the 64 x 64 square lattice Ising model with cyclic boundary conditions in all directions. showed in Fig 6 ( De Zuani et al., 2015; Akıncı, 2014; Jang & Grimson, 2001; Huang, Zhang, Chen, & Du, 2005; Ito & Suzuki, 1987) .
Critical properties of the Ising models on some two dimensional deterministic Sperinski fractals with different Haussdorff measures. Haussdorff measures are strongly related with the axiom of martin (Carmona et al., 1998) (Davies & Rogers, 1969; Fremlin, 1984) . Søren Riis showed by using the axiom of choice, the construction of a symmetrical and self similar subset
Then by an elementary strategy stealing argument it is shown that A is not determined. The (possible) existence of fractals like A clarifies the status of the controversial Axiom of Determinacy (Riis, 1994; Myceilsky, 1964; Shelah & Woodin, 1990; Fremlin, 1984) . His beautiful research showed there is a fractal that violates the axiom of determinancy. In section 3, we have showed the relation between large cardinals, the axiom of martin and the axiom of determinancy in section 3. So can we enlarge our model to enter the concept of large cardinals? Recently, there is no experimental data but this concept must be studied experimentally. irrespective of the used scale factor (Ito & Suzuki, 1987) It has been showed the vortex solutions of the Landau Lifshits model of ferromagnetism on 2  with an easy axis anisotropy. There is a tendancy to the fractal motion in Landau Lifshits model (Henriksen, 1953; Piette & Zakrzewski, 1998; Ding & Wang, 1998) .
Magnetic bubbles is a small round magnetic domain induced by magnetic field in a thin film of magnetic material. Let us investigate solutions in a 2 dimensional Landau-Lifshits model. We look at Landau -Lifshits model for the anistropic Heisenberg model
where φ is a unit vector describing the orientation of magnetization and n is the vector of external magnetic field, the total energy of the system:
]
where A is a positive constant, Instead of the normalized vector φ to describe the magnetization it is convenient to perform stereographic projection of the sphere 
when the external magnetic field is switched off A=0,the static solution is given by holomorphic functions (Jiang, 1953) . Singular manifolds can be well-defined in a framework that is, in fact, quite natural, and emerges quite often in theoretical physics, namely the holonomic functions (Piette & Zakrzewski, 1998) corresponding to n-fold integrals of a holonomic integrand (most of the time, in theoretical physics, the integrand is simply rational or algebraic). In Sato's Dmodule theory (Ding & Wang, 1998) , a holonomic system is a highly over-determined system, such that the solutions locally form a vector space of finite dimension (instead of the expected dependence on some arbitrary functions). Furthermore, holonomic functions naturally correspond to systems with fixed regular singularities. It is crucial to avoid movable singularities. For non-holonomic functions, only the ones that can be decomposed as an infinite sum of holonomic functions (like χ, the full susceptibility of the square † Ising model (Meyer, 1999; Eisert, Wilkens, & Lewenstein, 1999) ) give some hope for interesting and/or rigorous studies of their singularities. Let M be a connected  manifold, Kapovich proved the striking result :if M has a non constant holomorphic function then the ring of holomorpbhic function on M has a chain of prime ideals of the length of continuum(2 power aleph) (Carmona et al., 1998; Sasane, 2008) . C.F. Lee and Neil Johnson explore the possibility that physical phenomena arising from interacting multi-particle systems, can be usefully interpreted in termsof multi-player games. We show how non-cooperative phenomena can emerge from Ising Hamiltonians, even though the individual spins be-have cooperatively. Our findings establish a mapping between two fundamental models from condensed matter physics and game theory. So, if we have the ability to design a magnetic material respected to the fractal which violates the axiom of determinancy that is showed by soren riis, there will be fantastic results to understand many aspects of ferromagnetism.
There are many aspects for solobev space in the solution of Ising model, so let us remind Nash Inquality on connected Riemannian manifold where heat kernels are well defined. Very often (and we shall see that Nash inequalities provide a useful criterium for this), this kernel has a density with respect to the reversible measure μ, that is Pt(x, dy) = pt(x, y)μ(dy); here pt(x, y) is a non negative function which is defined almost everywhere (with respect to μ ⊗ μ) on E × E. Then the symmetry property (iv) is equivalent to thesymmetry of this kernel pt(x, y) = pt(y, x). Much attention has been brought over the last decades to various estimates on this kernel density (in particular in Riemannian geometry, for heat kernels on Riemannian manifolds, using tools from geometry like curvature, Riemannian distance, etc). Once again, Nash inequalities may provide good such estimates, as we shall see later on. ,Here, μ(dy) = dy, L This corresponds to the case studied by Nash (Carlen & Loss, 1993; Davies, 1990 ).
Conclusion
The relation between ferromagnetic models and cantorian set theory has been studied. New model has been proposed and has been compared by Landau _Ginzburg equations. The fractal motion of magnetic domain has been predicted theoretically and verified experimentally. The relation between large cardinals and the axiom of determinancy has been illustrated. Recently, the axiom of determinancy is violated by a special kind of fractal. So, can we investigate ferromagnetic models under the scope of large cardinals by an experimental evidence? or can we design a magnetic material under the scope of large cardinals?
